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1 What is claimed is: 

2 

3 ^. A data transfer driver for a data storage device including recording media 

4 having one or more recording surfaces, one or more data transducer heads positionable 

5 relative to. the recording surfaces by a head position actuator structure operating within a 

6 head posilpn servo loop, the data transfer driver comprising: 

7 \ one or more head interfaces, each head interface electrically connected to a 

8 transducer head for controlling the transducer head for data read and/or write operations; 

9 \mode controller electrically connected to each head interface, for controlling 

10 the operation of each head interface for selectively reading data from at least one recording 

1 1 surface via at leas^one transducer head while writing data to at least one recording surface 

1 2 via at least one transducer head. 

\ 

14 2. The datavtransfer driver of claim 1 wherein the mode controller further controls 

1 5 the operation of each hdad interface for selectively: writing data to at least one recording 

16 surface via at least one transducer head, and/or reading data from at least one recording 

1 7 surface via at least one transducer head. 

\ 

19 3. The data transfer^river of claim 1 wherein the mode controller controls the 

20 operation of the head interfaces oased on configuration information, wherein the 

21 configuration information includes data transfer mode and transducer head selection 

22 information. \ 

23 \ 

24 4. The data transfer driver of\claim 3 wherein the configuration information 

25 includes: \ 

26 read mode, wherein the mode^controller controls the operation of the head 

27 interfaces for selectively reading data via at least one transducer head; 

28 write mode, wherein the mode contoller controls the operation of the head 

29 interfaces for selectively writing data via at least on\transducer head; 

30 servowrite mode, wherein the mode coMroller controls the operation of the 
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1 head interface^^to selectively writing data via a plurality of transducer heads; and 

2 Lad-while-write (RWW) mode, wherein the mode controller controls the 

3 operation of thAhead interfaces for selectively reading data from at least one recording 

4 surface via at least one transducer head while writing data to at least one recording surface 

5 via at least one transducer head. 

7 5. The Wa transfer driver of claim 1 further comprising a control interface 

8 connected to the motle controller, the control interface for receiving configuration information 

9 wherein the mode controller controls the operation of the head interfaces based on the 
10 configuration information. 

\ 

12 6. The data transfer driver of claim 1 wherein each head interface comprises: 

1 3 a read circuit\^r controlling the corresponding transducer head to read data 

14 from a recording surface, andx 

1 5 a write circuit foikcontrolling the corresponding transducer head to write data 

16 to a recording surface. \ 

17 \ 

1 8 7. The data transfer driver of claim 1 wherein the data storage device includes a 

1 9 plurality of data transducer heads, tnte data transfer driver further comprising a plurality of 

20 head interfaces corresponding to the data transducer heads, each head interface being 

21 electrically connected to a corresponding transducer head for controlling that transducer 

22 head for data read and/or write operations; and 

23 wherein the mode controller\is further electrically connected to the plurality of 

24 the head interfaces, for controlling the opera^n of the head interfaces based on 

25 configuration information for selectively: (i) wri^ng data to one or more recording surfaces, 

26 (ii) reading data from at least one recording surface the data disk, and/or (iii) reading data 

27 from at least one recording surface while writing\data to one or more recording surfaces. 

\ 

29 8. The data transfer driver of claim 7 whe^in the configuration information 

30 includes transducer head selection and data transfer mode information. 

33 ^ 
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2 9. TheMata transfer driver of claim 7 wherein each head interface comprises: 

3 a read circuit for controlling the corresponding transducer head to read data 

4 from the data disk, Ind 

5 a write|pircuit for controlling the corresponding transducer head to write data 

6 to the data disk. 

8 1 0 The data transfer driver of claim 7 wherein the mode controller controls the 

9 operation of the head interfaces based on the configuration information for writing data to a 



10 recording surface via a transducer head while reading data from the recording surface via 

1 1 that same transducer headl 



13 11. The data transfer driver of claim 7 wherein the mode controller controls the 

14 operation of the head interfacls based on the configuration information for writing data to at 

1 5 least one recording surface via\t least one transducer head while reading data from at least 

16 one recording surface via at lealt another transducer head. 

18 12. The data transfer driier of claim 1 , wherein the data storage device comprises 

19 a disk drive and the recording medi% comprises one or more magnetic data disks. 

20 

21 1:^ A method for self-servo writing a disk drive comprising the steps of: 

22 transferring a reference pattern onto at least one recording surface of a 

23 reference disk, wherein the transferred reference pattern comprises servo clock information 

24 providing transducer^ead circumferential relative position information, and servo position 

25 information providing trBhsd.uGe(uhgad/adial relative position information; 

26 (b) assenTblirtg-tlle disk drive including the steps of installing the reference 

27 disk and one or more other data disks into the disk drive and enclosing the disks and data 

28 transducers within a housingTeach da|a disk including at least one recording surface; and 

29 (c) reading the transferred reference pattern from the reference disk via a 



30 transducer head and using the read servo cl(Js^nd the servo position information to 
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1 position and nnaintain one or more transducer heads on one or more said data disk 

2 recording sur^ces while writing final servo patterns onto said one or more data disk 

3 recording surfaces. 

4 \ 

5 14. Thte method of claim 13, wherein step (c) further comprises the steps of 

6 generating the final servo patterns for writing to the disk surfaces. 

7 \ 

8 1 5. The method of claim 1 3 further comprising the steps of: 

\ 

9 includirig a preamplifier in the disk drive for selectively reading data from at 

10 least one recording surface using at least transducer head while selectively writing data to 

1 1 one or more recording surfaces using one or more transducer heads. 

12 \ 

13 16. The methodxpf claim 1 5 wherein step (c) further comprises the steps of: 

14 using the preamplifier for reading the transferred reference pattern from the 

15 reference disk via a transducer head while writing final servo patterns onto said one or more 

16 data disk recording surfaces usir;ig one or more transducer heads. 

18 17. The method of clatm^l slu^ej^omprising the steps of: 

/ \ / 

19 including a drive co^a|er m the disk drive to control the preamplifier for 

20 selectively reading the referlnce p^^^rom the reference disk via a transducer head and 

21 using the read servo clock and thejservcAposition information to position and maintain one or 

22 more transducer heads on one or more said data disk recording surfaces, while writing final 

\ 

23 servo patterns onto said one or more data disk recording surfaces, 

\ 

25 1 8. The method of claim 1 5 wherein tl^ preamplifier comprises: 

26 a control interface for receiving configuration information to selectively transfer 

27 data to and/or from, at least a recording surface; \ 

28 a head interface for each transducer hfead wherein each head interface is 

29 electrically connected to a corresponding transducer tread for controlling the transducer 

30 head for data read and/or write operations; and 
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1 a mole controller electrically connected to the control interface and to the 

2 head interface, for apntrolling the operation of the head interfaces based on the configuration 

3 information for selectively: (i) reading data from at least a recording surface using at least a 

4 transducer head, (ii) Lriting data to at least recording surface using at least a transducer 

5 head, and/or (ill) writlig data to a recording surface using at least a transducer head while 

6 reading data from a recording surface using at least a transducer head. 

■ \ 

8 19. The metho|l of claim 16 wherein the configuration information includes data 

9 transfer mode, and transducer head selection information. 

\ 

1 1 20. The method of claim 17 wherein the configuration information includes: 

1 2 read mode, wherein the mode controller controls the operation of the head 

13 interfaces for selectively readl^ng data via at least one transducer head; 

1 4 write mode, whe^jn^t^ controller controls the operation of the head 

1 5 interfaces for selectively writmg^data vfe^t least one transducer head; 



TiUng'da 

1 6 servowrite xxp^e, wh]fe];eip^fie mode controller controls the operation of the 

17 head interfaces to selectively writira^ data via a plurality of transducer heads; and 

18 read-while-write (Rv^W^ocl.e, wherein the mode controller controls the operation of 

19 the head interfaces for selectively reading data from at least one recording surface via at 

20 least one transducer head while writing^data to at least one recording surface via at least 

2 1 one transducer head. 
22 

23 21. The method of claim 16 wherein each head interface comprises: 

24 a read circuit for controlling the corresponding transducer head to read data 

25 from a recording surface, and ^ 

26 a write circuit for controlling the c^prresponding transducer head to write data 

27 to a recording surface. 

28 

29 22. The method of claim 16 wherein the mode controller controls the operation of 

30 the head interfaces based on the configuration information for writing data to a recording 
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1 surface via at least one transducer head while reading data from that recording surface that 

2 same transducer heac 



4 23. In a diskVdrive including one or more data disks having recording surfaces, 

5 one or more transducers, a reference disk having a reference pattern on a recording surface 

6 thereof, the reference pattern comprising servo clock information providing transducer head 

7 circumferential relative pc^sition information, wherein the heads are positionable relative to 

8 the recording surfaces by s|^head position actuator structure operating within a head position 

9 servo loop, a method for self-servo writing including the steps of: 

10 reading the transferred reference pattern from the reference disk via a 

1 1 transducer head and using the read servo clock and the servo position information to 

w 

12 position and maintain one or more transducer heads on one or more said data disk 

13 recording surfaces while writing\nal servo patterns onto said one or more data disk 

14 recording surfaces: 
15 

16 24. The method of claim 23 whlr^nifie disk drive further includes a preamplifier 

17 in the disk drive for selectively readingWatg^ at least one recording surface using at least 

18 transducer head while selectively writira^ta to one or more recording surfaces using one 

19 or more transducer heads, the mfethgd^rther comprising the steps of using the preamplifier 

20 for reading the reference pattern from the\eference disk via a transducer head while writing 

21 final servo patterns onto said one or more d|ta disk recording surfaces using one or more 

22 transducer heads. 
23 

24 25. The method of claim 24 further cdmprising the steps of; 

25 using the read servo dock and the\servo position information to position and 

26 maintain one or more transducer heads on one or r^re said data disk recording surfaces, 

27 while writing final servo patterns onto said one or mor\p data disk recording surfaces. 

28 

29 26. The method of claim 25 wherein the preaftjplifier comprises: 

\ 

30 a control interface for receiving configuratioin information to selectively transfer 
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1 data to and/or from at least a recording surface; 

2 a head interface for each transducer head wherein each head interface is 

3 electrically connected to^ corresponding transducer head for controlling the transducer 

4 head for data read and/or write operations; and 

5 a mode controller electrically connected to the control interface and to the 

6 head interface, for controllfng the operation of the head interfaces based on the configuration 

7 information for selectively: (\) reading data from at least a recording surface using at least a 

8 transducer head, (ii) writing data to at least recording surface using at least a transducer 

9 head, and/or (iii) writing data to a recording surface using at least a transducer head while 

V 

10 reading data from a recording surface using at least a transducer head, 
n \ 

12 27. The method of claim 26 wherein the configuration information includes data 

13 transfer mode, and transducer hea'd selection information. 

14 

15 28. The method of claim 27^fhe!;ein the configuration information includes: 

16 read mode, wherein tl^mode C(^ritro1ler controls the operation of the head 

1 7 interfaces for selectively reading data via\at lea^one transducer head; 

I jj 

1 8 write mode, wherein the mode controller controls the operation of the head 

^\ K 

1 9 interfaces for selectively writing data'^vja^t least one transducer head; 

20 servowrite mode, wherein the rnode controller controls the operation of the 

21 head interfaces to selectively writing data via a\plurality of transducer heads; and 

22 read-while-write (RWW) mode, wherein W mode controller controls the operation of 

23 the head interfaces for selectively reading data from at least one recording surface via at 

24 least one transducer head while writing data to at Idast one recording surface via at least 

25 one transducer head. \ 

\ 

27 29. The method of claim 26 wherein each head interface comprises: 

28 a read circuit for controlling the correspondN|g transducer head to read data 

29 from a recording surface, and \ 

30 a write circuit for controlling the correspondingVansducer head to write data 
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A disk drive comprising: 

recording media having one or more recording surfaces, 

5 one or more data transducer heads, 

6 \;^a head position actuator structure for positioning the heads relative to the 

7 recording surfaces, operating within a head position servo loop; 

8 a preamplifier comprising: 

9 \ one or more head interfaces, each head interface electrically 

10 connected to a transducer head for controlling the transducer head for data read and/or write 

1 1 operations; \ 

12 a mpde controller electrically connected to each head interface and 

1 3 responsive to the servo controller, for controlling the operation of each head interface based 

14 on configuration information for selectively reading data from at least one recording surface 

1 5 via at least one transducer hel'd while writing data to at least one recording surface via at 

1 6 least one transducer head; and 

1 7 a drive controller corff^ured for controlling the head position actuator structure 

1 8 to position the heads relative to the recording surfaces, and for providing the configuration 

1 9 information to the preamplifier for selecti;\^ly reading data from at least one recording 

20 surface via at least one transducer head wljile writing data to at least one recording surface 

21 via at least one transducer head. 
22 

23 31 . The disk drive of claim 30 wherein'^'the mode controller further controls the 

24 operation of each head interface for selectively: writing data to at least one recording surface 

25 via at least one transducer head, and/or reading dat^rom at least one recording surface via 

26 at least one transducer head. 

27 

28 32, The disk drive of claim 30 wherein the config\ation information includes data 

29 transfer mode and transducer head selection information. 
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1 Is. The disk drive of claim 32 wherein the configuration information includes: 

2 \ read mode, wherein the mode controller controls the operation of the head 

3 interfacesVor selectively reading data via at least one transducer head; 

4 \^ write mode, wherein the mode controller controls the operation of the head 

5 interfaces fc^r selectively writing data via at least one transducer head; 

6 \servowrite mode, wherein the mode controller controls the operation of the 

7 head interface's to selectively writing data via a plurality of transducer heads; and 

8 read-while-write (RWW) mode, wherein the mode controller controls the 

9 operation of the h^ad interfaces for selectively reading data from at least one recording 

10 surface via at leas^pne transducer head while writing data to at least one recording surface 

1 1 via at least one trans<^ucer head. 

12 \ 

1 3 34. The disk drive of claim 30 wherein the preamplifier further comprises a control 

14 interface connected to the^nnode controller, the control interface for receiving configuration 

1 5 information from the drive controller wherein the mode controller controls the operation of the 

16 head interfaces based on theiconfiguration information. 

17 \ 

1 8 35. The disk drive of claim 30 wherein each head interface comprises: 

19 a read circuit for controlling the corresponding transducer head to read data 

20 from a recording surface, and 

2 1 a write circuit for controlling the corresponding transducer head to write data 

22 to a recording surface. \ 

24 36. The disk drive of claim 30, wh^ein the mode controller controls the operation 

25 of the head interfaces based on the configurate^ information for writing data to a recording 

26 surface via a transducer head while reading dataJrom the recording surface via that same 

27 transducer head. \ 

28 \ 

29 37. The disk drive of claim 30, wherein the recording media includes one or more 

30 data disks having recording surfaces, the disk drive further including a reference disk having 
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1 a reference pattern thereon, wherein the transferred reference pattern connprises servo clock 

2 information providing transducer head circumferential relative position information, and servo 

3 position information providing transducer head radial relative position information; 

4 \v wherein the drive controller is further configured for controlling the actuator 

5 and the preamplifier in a servo control loop, for reading the reference pattern from the 

5 reference disk via a transducer head and using the read servo clock and the servo position 

7 information to position and maintain one or more transducer heads on one or more said data 

8 disk recording surfaces while writing final servo patterns onto said one or more data disk 

9 recording surfacesV 
10 ■ 

] 1 38. The disk\;^drive of claim 37, wherein the drive controller controls the actuator 

3 12 and the preamplifier for\ 

m 1 3 reading the^\;reference pattern from the reference disk via a transducer head 

?% 14 and using the read servo clock and the servo position information to position and maintain 

H 15 one or more transducer heads on one or more said data disk recording surfaces; 
= 2 16 while at the same time generating and writing final servo patterns onto said 

:= 17 one or more data disk recording surfaces. 

a 1 8 \ 

^ y 1 9 39. The disk drive of claim 37, wherein the drive controller further comprises: 

□ 20 a pattern generator for^.generating the final servo patterns for writing to the 

21 recording surfaces; and "^s^^ 

22 a servo controller for cont^lling the actuator and the preamplifier in a servo 

23 control loop, for reading the reference pattern from the reference disk via a transducer head 

24 and using the read servo clock and the se^o position information to position and maintain 

25 one or more transducer heads on one or mor^e said data disk recording surfaces while 

. .,..,„.,™„.„»-...Y— 
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